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ABSTRACT W 

PURPOSE: To save electric power by intercepting the supply from an v 

energizing power source to a pulse motor according to the output of a timer ^ 

when copying operation is not performed for a prescribed time or longer. ^ 

CONSTITUTION: When the copying switch on a console panel is turned on, a (p" 
microprocessor 48 judges the starting of drive by inputting a copy starting 
signal and a rotational direction specifying signal to operate a timer 43 ^ 
according to data in an R0M42, and thus energizing switching timing pulses ^ 
are generated to energize coils 25 (sub 1)- of a pulse motor 25 
successively, driving an optical system. On the other hand, every time the O 
copy starting signal is supplied to the microprocessor 48, the operation of © 
a timer is started and if a succeeding copy starting signal is not supplied TJ 
a prescribed time after the starting of the operation, the timer 44 outputs ^ 
a time-up signal to turn off a switch 27 by the signal, thus powering down 
the pulse motor 25. 
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Specification 
1 Title of the invention 

OPTICAL SYSTEM DRIVING APPARATUS FOR COPYING MACHINE AND THE 

LIKE 

2. What is claimed is: 

in a copying machine having an optical system capable of 
reciprocally moving to exposure-scan an original document on 
a copy table, an optical system driving apparatus of the copying 

machine comprising: 

a driving mechanism for reciprocally moving the optical 

system; 

a pulse motor for allowing the optical system relative 
to the driving mechanism to reciprocally move; 

means for setting an initial position of the pulse motor 

15 when copying starts; 

a timer of output ting a power supply cutting off signal, 
if no copy start input is subsequently generated after a 
predetermined lapse of time since the last copying is ended; 
and 

20 means for cutting a supply of excitation current to the 

pulse motor in response to an output of the timer. 

3. Detailed description of the invention 

The present invention relates to an optical system driving 
25 apparatus for a copying machine and the liKe, which adopts an 
optical system with a reciprocal movement, when a copy table 
of the copying machine is fixed. 
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There is a type of copying machine with a fixed copy table 
which performs copying of an original document on the copy table . 
by exposure scanning caused by reciprocal movement of the optical 
system including an exposure lamp, mirrors, and the like, along 
the fixed copy table. In the conventional driving system of 
an optical system in the copying machine described hereinbefore . 
the reciprocal movement of the optical system is performed by 
a plurality of magnetic clutches by complimentarily switching 
them on and off. There is a problem found in the conventional 
driving system in the area of reliability due to a complicated 
driving mechanism. The optical system suffers from a large 
degree of mechanical impacts caused by on/off process of the 
magnetic clutches to move the optical system. There is also 
a drawback which influences quality in copying due to the 
vibrations generated by the impacts. Therefore, in order to 
solve the problems described above, a driving system using a 
pulse motor to drive the optical system is under consideration. 

However, in the driving system described above , a position 
of pulse motor is kept sustained in its original position by 
continuously supplying excitation current into the pulse motor 
at the time when the power switch turns on and thereafter. The 
real necessity of sustaining the position of pulse motor arises 
only when continuous copying is undertaken because the 
inefficiency in setting the optical system in its initial 
position after each copying needs to be avoided. Therefore, 
if a next series of copying does not take place for an extended 
period of time after finishing the prior copy making operation. 
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it will result in a waste of power. 

The present invention is made in view of the above described 
conditions . and an object thereof is to provide an optical system 
driving apparatus used in a copying machine and the like with 
5 which consumption of the power is to be reduced by shutting off 
the supply of excitation current to the pulse motor. 

Hereinafter, with reference to the drawings an embodiment 
of the present invention will be described. 

FIG. 1 is a view schematically showing a copying machine 
10 with a fixed copy table. On the upper surface of the body of 
the copying machine 1, a copy table 2 is fixed. A configuration 
is made to make an exposure scanning of an original on the copy 
table 2 possible during a reciprocal movement. The exposure 
scanning is conducted by the reciprocal movement of an optical 
15 system 6 constituted of an exposure lamp 3 and mirrors 4 and 
5 along the lower surface of the copy table 2 in the direction 
indicated by an arrow in FIG . 1 . In this configuration the mirror 
5 moves in just a half speed of that of the mirror 4 so as to 
keep the optical path length constant. In this configuration. 
20 reflected light from the original document scanned by the optical 
system 6 described above, that is, the light reflected from the 
original document irradiated by the exposure lamp 3: passes 
through a lens 7 after being reflected by the mirrors 4 and 5, 
is further reflected by mirrors 8 and 9 to be led to a 
25 photoconductor drum 10. and is focused on the surface of the 
photoconductor drum 10 as a light image of the original document . 

A configuration is arranged such that : a photoconductor 
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drum 10 rotates in the direction indicated in FIG. 1; first, 
the surface of the photoconductor drum 10 is charged by an 
electrifier 11 for charging; thereafter, an electrostatic latent 
image is sequentially formed on the surface by slit exposure 
of light image; then, this electrostatic latent image is 
visualized by applying toner by a development unit 12. Meanwhile, 
copy sheets P are stored in a sheet supply cassette 13 where 
a copy sheet is taken out by a supply roller 14 one by one and 
transported to a copy unit 15 through a transport path 15. A 
configuration is arranged such that the copy sheet P transported 
to the image transfer unit is contacted with the surface of the 
photoconductor drum 10 at the portion of an electrifier 16 for 
image transfer, thereby a toner image on the photoconductor drum 
10 is copied on the copy sheet by the action of the electrifier 
16. Then, after image transfer, the photoconductor drum 10 is 
de-electrif led by a de- electrifier 17 . Remaining toner is removed 
from the surface of the photoconductor drum 10 by a cleaner 18 
and an initial state is resumed. Meanwhile, a configuration 
is made such that: after transfer of an image, the copy sheet 
P is separated from the photoconductor drum 10 by the action 
of a separation electrifier 19; then, the copy sheet is 
transported to a fixing unit 20 through the transport path 15; 
the transferred image is fixed after the passage through the 
fixing unit 20; the copy sheet P is, then, discharged to a catch 
25 tray 21. 

FIG. 2 schematically shows a driving mechanism for 
reciprocal movement of the optical system 6 . The mirrors 4 and 
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5 are supported at the both ends by carriages 22 x . 22 2 , 23 1( and 
23 2 . The carriages. 22 x , 22 2 . 23 lf and 23 2 are operable to move 
freely in parallel in the direction shown in the FIG. 2 guided 
by guide rails shaped in round bars. 2 3l and 23 2 . Here, a pulse 
5 motor 25 drives a wire drum 27 through a deceleration method 
26. A drive wire 28 is wound around the wire drum 27. and one 
end of the drive wire 28. through a pulley 29 and an idler 30 
(movable pulley), is fixed firmly on one end of a spring 31. 
Here, the other end of the spring 31 is firmly fixed in a position. 
10 The other end of the drive wire 28 is fixed on a given position 
through the idler 30. The idler 30 is fixed on the carriage 
23 x which supports mirror 5. and can freely rotate. And the 
carriage 22 x is attached to the middle portion of the drive wire 
28 located between the wire drum 27 and the idler 30 . Moreover 
15 the drive wire 28 is provided with a detection tab 32. This 
detection tab 32 is provided for detecting a state in which the 
optical system 6 is in an initial pre- set position . The detection 
will be made when the detection tab 32 is detected by a detector 
33 disposed near the wire drum 27 . The detector 33 is constituted 
20 of . for example , a light emitting device and photo detector that 
are publicly known. A motor excited in dual-phase drive mode 
is used as the pulse motor 25, for example. A permanent magnet 
25a is driven to rotate excited by coils, namely 25 1# 25 2 . 25 3 , 
and 25 4 assigned as in a phase A. an inverse-phase A, a phase 
25 B. and an inverse-phase B respectively, as shown in FIG. 3. In 
other words, as shown in a timing chart in FIG. 4, the pulse 
motor 2 5 is excited sequentially in the order of a phase A, a 
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phase B. an inverse-phase A. an inverse-phase B. a phase A. and 
so on. as driving pulses are supplied periodically. Thereby, 
in accordance with the rotation of the pulse motor 25 . the drive 
wire 28 which is wound on the wire drum 27 transports Itself 
5 so that the mirror 4 accordingly transports itself. Since the 
mirror 5 transports itself through the transportation of the 
idler 30. therefore, the mirror 5 transports itself in the same 
direction in a half speed of the mirror 4. It is to he noted 
that control of the mirror 4 and mirror 5 can be adjusted by 
!0 changing the rotation speed Of the pulse motor 25. Furthermore, 
although it is not shown in FIG . 2 , the exposure lamp 3 is supported 
through an anchor member by the carriages 22, and 22 2 which also 
support the mirror 4 . Therefore, the exposure lamp 3 transports 
itself in accordance with the transportation of the mirror 4. 
15 FIG. 5 shows a control circuit which controls driving of 

the pulse motor 25 . The control circuit includes the following = 
an input port 41 to which various signals are provided from a 
main control unit (not shown) of the copying machine; a ROM 42 
(Read Only Memory) which stores a control program; a timer 43 
20 which outputs a time out signal, when a pre-determined set up 
time which is obtained from the ROM 42 has reached by counting 
time-count clock pulses supplied from the main control unit; 
a timer 44 which outputs time out signal, when a next copy start 
signal (start signal) is not supplied after a pre-determined 
25 lapse of time since the timer 44 has started counting in response 
to a copy start signal supplied; an output port 45 which puts 
out an excitation phase change signal; a driver 46 which drives 
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to rotate the pulse motor 25 by changing excitation phases to 
either one of a phase A. an inverse-phase A , a phase B. or an 
inverse-phase B in response to the excitation phase change signal 
supplied from the output port 45; a switch 47 which controls 
supply of excitation current, on and off, to the pulse motor 
25 in response to the signal supplied; and a microprocessor 48 
which controls each part described hereinbefore. The 
microprocessor 48 drives the driver 46 to cause the pulse motor 
25 to rotate by sequentially outputting excitation phase change 
signals. Moreover, the microprocessor 48 stops output of 
excitation phase change signals when the detection signal is 
supplied from the detector 33, thereby causing the pulse motor 
25 to stop the rotation driven by the excitation phase change 
signals . In the ROM 42 , output timings of the excitation phase 
change signals corresponding to one sequence of copying operation 
are stored as shown in FIG. 6. The stored values are pulse 
interval values, tl. t2. etc.. divided by t c . that is, one clock 
cycle time of the time-count clock. The switch 47 constitutes 
of a normal open type switch . and supplies the power supply voltage 
Vcc to the pulse motor 25 when it is on. 

Next, with this configuration, each operation will be 
described. For instance, suppose now that the power is turned 
on. The microprocessor 48 turns the switch 47 on. At the same 
time the microprocessor 48 outputs an excitation switch 
indication signal corresponding to a start signal and rotation 
direction indication signal supplied from the main control unit 
of the copying machine (not shown) at every time when the 
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excitation switch clock pulse is supplied. Thereby, the driver 
46 sequentially excites each coil of 25i ... of the pulse motor 
25, and causes the permanent magnet 25a to rotate. Hence, the 
optical system 6 transports itself in the reverse direction of 
5 the scanning direction. Thereafter, when the optical system 
is shifted into the initial position, the detection tab 32 is 
detected by the detector 33. The detected signal is supplied 
to the microprocessor 48 . The microprocessor 48 determines that 
the optical system 6 is in the initial position correspondingly. 

10 The microprocessor 48 stops outputting the excitation switch 
indication signal, and causes the pulse motor 25 to stop its 
rotation. Therefore, the optical system 6 is set in the stop 
position by the detector, that is, the initial position. It 
is to be noted that the states of the main parts which describe 

15 the foregoing argument are shown in FIG. 7. Meanwhile, a 
flowchart describing the foregoing argument is shown in FIG. 
8 . 

Following the initial setting of the optical system 6 
described hereinbefore and when a copy switch of the control 

20 panel of the copying machine is pressed, the microprocessor 48; 
determines the start of driving the machine , based on the supplied 
start signal (copy start signal) and rotation direction 
indication signal; generates excitation switch timing pulses 
as shown in FIG. 9B by starting the timer 43 corresponding to 

25 the data in the ROM 42; and outputs the excitation switch 
indication signal at each instance of the pulse generated. By 
doing so, the driver 45 cause the permanent magnet 25a to rotate 
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by exciting sequentially respective coils 25, ... of the pulse 
mo tor 25. Therefore, the optical system 6 will be driven in 
terms of the relation in speed and time specified in FIG. 9A. 
Note that the flowchart describing the foregoing operations is 

5 shown in FIG. 10. 

Meanwhile, at each instance when a copy start signal is 
supplied to the microprocessor 48 from the main control unit, 
the microprocessor 48 initiates an action of the timer 44. 
Thereafter, if a next copy start signal is not provided from 
L0 the main control unit after the given lapse of time since the 
action has started, a time up signal will be outputted from the 
timer 44. Having provided with this output signal, the 
microprocessor 48 turns off the switch 47 and shuts off the supply 
of excitation power Vcc to the pulse motor 25 . Thus . the pulse 
15 motor 25 becomes free of control. The pulse motor 25 will not 
consume power, and therefore the savings in power consumption 
can be achieved. If a copy start signal is again provided 
sometime later from the main control unit, the optical system 
6 is set in the initial position by performing the same operation 
20 as that of the initial setting. Subsequently, the optical system 
6 is driven by exciting the pulse motor 25. 

FIGS. 11, 12, and 13 show modified examples of carriages 
which support the mirrors 4 and 5 . Since the configuration of 
the mirrors 4 and 5 is equivalent, only the carriage of mirror 
25 4 is shown in FIG. 11. Note that the same reference numerals 
are used as for the same parts of those of FIGS. 1 and 2 . FIGS. 
11 and 12 show one illustrated type of a carriage 22 . The carriage 
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22 is provided at one end with a guide member 51 through which 
a guide rail 24, passes completely and slides freely. Guided 
by this guide member 51, the carriage slides in parallel on the 
guide rail 24,. In addition, on the other end of the carriage 
22 there is a roller 52 provided. The roller 52 rotates freely 
and guides transportation of the carriage 22 by rotating while 
in contact on the guide rail 24 2 . 

On the other hand. FIG. 13 shows a carriage which is 
different in structure only at the other end compared with the 
structure of the carriage 22 in FIG. 11. In other words, the 
other end of the carriage 22 is provided with a bush 53 through 
which a guide rail 24 2 passes completely and slides freely . This 
bush 53 guides the transportation of the carriage 22. Here, 
the bush 53 restricts the carriage 22 in the directions of up 
15 and down, and guides it freely in the directions of left and 
right . 

Meanwhile, in the embodiment , the description is provided, 
as an example . for an optical system driving apparatus of a copying 
machine. Applicable machines are not limited to this but can 
20 be found in much wider fields such as a facsimile machine, a 
picture information retrieval machine, and the like. The 
applicability resides where an optical system transports itself 
reciprocally along a fixed copy table and performs exposure 
scanning of an original document on the copy table. Thus, the 
25 present invention can be applied, in general, for any machines 
in which a picture image corresponding to an image on the copy 
table is formed on a picture image record medium while the medium 
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is transported through the path. 

As it has been described in detail , it is possible to provide . 
by use of the present invention, an optical system driving 
apparatus with which the power consumption can be reduced by 
shutting off the excitation power supply to the pulse motor, 
after no copying is performed for some pre -determined lapse of 



time 



4. Brief Description of the Drawings 

FIGS. 1 to 10 describe an embodiment of the present 

invention . 

FIG. 1 is a view schematically showing a copying machine 

with a fixed copy table. 

FIG. 2 is a perspective view schematically showing an 

optical system driving mechanism. 

FIG. 3 is a diagram conceptually showing a configuration 

of a pulse motor. 

FIG. 4 is a timing chart showing excitation states of 

respective coils of the pulse motor. 

FIG. 5 is an electronic circuit block diagram of a copying 
machine showing main functional units thereof. 

FIG. 6 is a chart showing contents in a ROM as a stored 

data example - 

FIG. 7 is a state diagram of each main function unit at 
the time of initial setting in the optical system. 

FIG . 8 is a flowchart describing operations of the optical 
system at the time of initial setting. 
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FIGS. 9A and 9B are timing charts showing a relationship 
between a moving velocity and excitation switching timing pulses 
at the time of copying operation with the optical system, 
respectively . 

FIG . 10 is a flowchart describing operations of the optical 
system at the time of scanning for readout. 

FIGS. 11 and 13 are front views showing modification 
examples of a carriage supporting the optical system. 

FIG. 12 is an upper plan view of the carriage shown in 



FIG 11. 



REFERENCE NUMERALS 

2. COPY TABLE 

3. EXPOSURE LAMP 
4 . , 5 . MIRROR 

6. OPTICAL SYSTEM 

10. PHOTOCONDUCTOR DRUM (PICTURE RETENTION 

22, 22 x , 22 2 , 23! . 23 2 . CARRIAGE 

24i, 24 2 . GUIDE RAIL 

25 PULSE MOTOR 

25l 25 2 , 25 3 , 25 4 , COIL 

25A. PERMANENT MAGNET 

26. DECELERATION METHOD 

27 . WIRE DRUM 

28. DRIVE WIRE 

29 . PULLEY 
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30. IDLER 

32. DETECTION TAB 

33. DETECTOR 

34. STOPPER 

42. ROM 

43, 44. TIMER 

46. DRIVER 

47. SWITCH 

48. MICROPROCESSOR 



FIG. 3 

PHASE A, INVERSE-PHASE A, PHASE B, INVERSE -PHASE B 
FIG. 4 

DRIVE PULSE, PHASE A, PHASE B, INVERSE-PHASE A, INVERSE-PHASE 
B, EXCITATION 
FIG. 5 

SIGNAL FROM MAIN CONTROL UNIT, DETECTION SIGNAL, INPUT PORT, 
MICROPROCESSOR, TIMER, OUTPUT PORT, DRIVER, CLOCK PULSE 
FIG. 7 

EXCITATION SWITCH INDICATION SIGNAL, OUTPUT SIGNAL OF DETECTOR, 
EXCITATION VOLTAGE, EXCITED STATE OF OPTICAL SYSTEM , EXCITATION, 

STOP 
FIG. 8 
START 

POWER IS ON? 

DRIVE IN REVERSE-DIRECTION IN CONTRAST TO DIRECTION OF ROTATION 
WHEN DRIVE -SCANNING PULSE MOTOR. 
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IS DETECTION TAB DETECTED? 
STOP PULSE MOTOR. 
END 
FIG. 9 
5 SPEED, TIME 
FIG. 10 
START 

START DRIVING? 
INTERRUPT ENABLED 
10 IS THERE ROM DATA? 
SET TIMER 

SWITCH EXCITATION PHASE 
INTERRUPT DUE TO TIME OUT? 
INTERRUPT DISABLED 
15 END 
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